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PHASE SPACE DYNAMICS OF HEAVY ION NUCLEAR COLLISIONS IN THE FERMI 
ENERGY DOMAIN 
B. REMAUD, C. GR~GOIRE" , F. SEBILLE and L . VINET* 
Institut de Physique, F-44072 Nantes Cedex, France 
"GANIL, BP 5027, F-14021 Caen Cedex, France 
A decomposition o f  t h e  nuclear one-body densi ty  d i s t r i b u t i o n  on a coherent s t a t e  
basis i s  shown t o  prov ide the  adequate i n i t i a l  condi t ions f o r  dynamical s tud ies o f  
heavy i o n  reac t ions  /1-5/. The f u l l  three-dimension Vlasov equation i s  solved and 
shows the  transparency e f f e c t s  expected from pure mean f i e l d  theor ies  (see a lso  the  
TDHF r e s u l t s  quoted i n  r e f .  /7 / ) .  An extension o f  t h e  Vlasov equation ( t h e  Landau- 
Vlasov equation) by i n c l u s i o n  o f  a c o l l i s i o n  term - according t o  the  Uehl ing- 
Uhlenbeck p r e s c r i p t i o n  - subs tanc ia l l y  reduces these transparency e f f e c t s .  The 
Landau-Vlasov equation describes a t r a n s i t i o n  between the compound nucleus formation 
and the f ragmentat ion- l ike reac t ions  i n  the  in termediate energy range. L inear  
momentum t r a n s f e r  e x h i b i t s  a double-humped d i s t r i b u t i o n .  For per ipher i ca l  react ions,  
a t  increasing i n c i d e n t  energies, the  model describes a process such as the  
c o r r e l a t i o n  between t h e  q u a s i - p r o j e c t i l e  and quasi - target  masses could support an 
abrasion p i c t u r e  /6/. Such ca lcu la t ions  a l low t o  describe t h e  re laxa t ions  o f  the  
momentum d i s t r i b u t i o n s  and o f  the pressure tensors, which enl ightens the  
e q u i l i b r a t i o n  processes i n  nuclear matter.  Some o f  these r e s u l t s  are i l l u s t r a t e d  i n  
a f i l m  where the  t ime evo lu t ion  o f  densi ty  p r o f i l e s  f o r  th ree  t y p i c a l  react ions are 
d i  splayed /8/. 
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